mB^mmtf (jp) <i2> & IS # ^ ^ (a) nimmimssimm^ 

«fM2001 -67610 
(P2001-e7610A) 
(43)^iBH yf£13y3^16B(2001.3.16) 

F I f-7a-r(##) 

G 1 1 B 5/127 Z 5 D 0 3 4 

5/38 5D0 9 3 



(51) Intel.' ttS»JE# 
G 1 1 B 5/127 
5/39 



iM« « il^«!>«a2 OL (^13M) 



(2i)tas»^ 


f$S71 1-246292 


(7i)asA 


000002185 










<22>.mKB 


¥;eK11^8 ^31 B (1999. 8. 31} 




JK]^a;tlE4bA/ll 6TS 7«35^ 






(72)«91# 










3tCg«5«itlKtta;il6T17«35# vr: 














(72) 


-SB 








jte!S3Ra;iiK4ta/ti6Ta7S35# 














(74)f^A 


100096806 



















(57) [M*?)] 

[SIS] *ftmt. %^tf}m&»m\z^*-)mmzMR 
t.4lr^^-sc^:$#«i:■r■saEa'^•y K20, 




4$lg200l -067610 



Eiaa«fii3(lSm^(Dil^(c3Jj$; L r -^-O^g ^ t HI era 
«Sl«tn:S&m^^Oii54g(cm LriSIS*;h.f= 2 3fcf(7>7 



[OOO 11 

aE^^(*fzJi LT'^> 'J * ;ux4^ l/lCcfc o Tit ffi^S 
J&^^v K© K^«y^'iaattSRffl7-*-()5}^«B5^ab|;; 
[0002] 

E®*<pr«lr&5tt>3f«J^^*LTtey. SSitES 

[0 0 0 3] El2 1IZfcL%r. »|gia^^.v Kiii. - 
0(D«Kt±©3l«2 a. 2 bA«S^aicTSgSiJ5?lCj: 

y»^**L«ctrzj:y«fiE3F+irfey. sS2a. 2 
cA<^^fiE*^rt^*. c©jssi®2cii, 

2 2IC^-rj:5(C, SS2 a±IZ|l|l;j?(rj^J5E$:tifc, ^ 

^ Ts^ A' -y 7f i: u xntmmmm.^oi^'m 3 . 

[0 0 0 4] cct?. SMffiSt'^.y Kltt, »ai(c(*|g 
RK-7-4A<J^fie$;ti-5i:«lc. -E-a)Sffi!llzSfii6A<J^jS 
S«2bA<sa3=;h.Tt^«o 

[0 0 0 5] -©«fc5*«fiE©»ffi»a'N-y Kllzj:^!, 

\z^i)^ S*aj***»aEg<«ft:©iiJS(c«c#^f. ik 
^M<SiSglcr«ftESJ«»:$S2Lrt. f ^'SfW 

[0006] 
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-5. CCT', -O^f-J'T^-f t^Mfflta^^-^ KIcfcLNT. 

a sate^PMaiisss-C'as-r * c 1 1= j: y , -t<o«igA^ 

6.W5tl=aS»lRn!|-efe-5. LfcA<or. KSlit 

[0007] ^tl.lcStLT. MR'^-v KIC*5L^rli, g 

b (*fcl*««ttKA^b««>>-,»UKIig) l=*y«fi!E$ 
4t-STg->-;U KR0:±S->-7U K(3!)**rcMR^T4 

;u K©4>*I=MR^^3 a<D*'DSB*<iaa-rSCi:(=|| 
LT. ^•0!)i4a«lftA<it«W«<, !*orh^'y^7fia 

[0 0 0 81 *l6B^li. JJl±(0^lz^J^, 3t!pWaflS^ 
aiCj:yjE5il-MR (HaSfitS&S^^) 'N.yKOJh^ 
•y^'ea^ttSR-C#-6J:5l=Lfc, KS's-y Kat^EUE 

[0009] 

© h 7 ^'{4a«ssffl^-*-j!)<Ki+ e)*iTt^« c fc * 

loo 1 Ol ±ffi«fi6lrJ:tilS. ±tBasi»fiija*^^- 
roie«i=, ca)Ka*sffij»«3g^©h7«>^^ficattsRffl 

CD h5-v-i7{4a«6Sgffl7-*-^ai|S-r-5Ci:T'. J:E 
[0 0 1 11 Jf*L<l±, 1 (D«fiKIC ± 



[0 0 1 21 J:ffiafigl-.fctitf, ±fieh^-y->i4a«§g 
[0 0 13] ±Eifl<JI*. *«eSI=«fctHi. ttft 

y, iiis$*t-5)o 

[0 0 14] ±Rmmzji^it. ±nmsi&mi^mm^ 
<Difi«i=. c«)a««fitja«m^(Dh^"^<'<4a«i§gffl 
v-*-A«ia:itb*trL^s©-c-. <fcyffga<. JitB» 

yMl+i>ci:)b<T'#*, fieoT, ±IS ^{ifi^S 
[0 0 1 51 ±ffiaWI4. *flMI=J:*ttf. 

•y ^ fiattsgffl 7-* j^fiE-r ;i i: t -r -sm 
ft/s.y K® h^K/^iSLm'Simm-7—i3—<of&m^mz^ 

y, iSfiE$*t-5, 
[0016] 

SE1BS02O*#fiSLJS*<e.. 

(Si. iHTiz^^^mmmmi^. ^:*is©»®'S^t*«ijT- 

ISS-r-5)grol5K*<*L^Ky» C*iC,®!!S»f=®e.*i« 

[OO 1 7] 01 tt, *f6iai=*4»Sl'^-v K-Pfc«fi!l 

fiK^^Urt^-S, E1lcfcL^T, lHli£»Sl'^>:/ Kgai 
01*. SSK^AI 1. EllnKvAl 2. ^— $iMl?* 
fl|jLTU^4. HSK^AI 1«)T«l=tt. ^-*>Mii<S, 
SStt-Cfcy, S^K^AI KDiiaicl*. HIeK^A 
1 2A<KK*tiTt^*, BteK'^Al Zf^—^Mtlt 

tti A^it-Lxmattixa^). HSK^Ai 114. li 

1 4^l21^L^^^,^l4glcJ:o■ClslfEorfi6lc3El^Lrt^ 
■So SSK^AI 1(Di+®®lcl4. 'J-KA'-f KSPI 3 

«Sl7^— :^TPA^ 5eEPE1?*-rJ:ai=. CCD'J— K# 
-f KSBI 3(::;ftQTAnffl!l I N*^f>UiPffljOUTlClRlAx 

[OO 1 8] miSK^Al 2a}M-S9fCl4. iglX&Hsm 
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-yrPlt. U-K*V KSPI 3(c;ftoT5tHlE:5|S]|c 
^«>l=itff LTt^S©•C. Kzoii. RFrii 

[0 0 1 9] |il27!)Sll3li. ^IBISOm 1 ©HJSOJg 

t^r. »M«si'^'y K2 o(i. sffi2 1 ±1::, mmxm 

*^■2 2±l=»^*^^fca|«E2 3t^^i*Tt^S. s« 

/***lr^^4o CCD-T— ■^gBl®2 4tt. -r— 7^j£ff5^ 
[0 0 2 01 ±IB»Si'^-y Klg^2 2tt, la^tOii^. 

^ir*jy, ia3icg%-rj:3i=. w^ifN i 

5. MR3R:F-2 6ai;±H4fA'"y::'i:LT<DiteiS)S2 7 
S^lcSffi2 1 <tl^«0!)tt«tt©««2 
3At«aS*irtxi,. ±IBMRig^2 6(i, mso5h^ 

•:/^«^^LTfcy, *fcMR*^.2 6a)Sffl!li=(i. -n 
>x^s!t I ^mm-r^tziba>mmz BA^mm^tixi^ 

■So wCr. ffit^'^-V Km^2 2ICtet^T, S«2 1. 
2 3A<v->UKaT<tUT«S*JBfigLTfcy. ffiai^^ 
- T P An C, L T^r ««^|E<t*M R 2 

e<ot&^mittLxBt^9iiztizj:i)^ mni&^mm 
[002 1] pjL±(r)mmt. 02 iau:Ei2 2iz^Lfc 

5»ffi«a'vy K2 OIZfcL%rii. ±SEfflta'^-V Km^^2 
21*, E3l=^-rj:^l-, ifg«M2 5*IZ, MR^^2 
6 © 1-7 ^<4a* ««-r «fc«>0!) K 5 ^^fifitttg^ 
— *— 2 9*<JB)$$tirLNSo CO t-5-V^eS^^-7 

2 5. 2 7^J^fi£LTLNi.«i4tB^b*N4-B^JgM$±-r 

[0 0 2 2] ^<D^5umm<ommm%^"ji:zoit. 
mm%^'y K2 01*, ±i*Lfc^-*-2 g^ja^^at? 

[0 0 2 3] 5fe^04I^Tv-r»»1±«*4, m(*N i - 



F e^©#^S7x7-r hANt>fi)t.5SS3 O (2 1) J: 

c<oifes^3 i©^j|[(*, Tm^^"y:fttj:^nm 

1±IW«tt©tt«JBI 2 5 ©KJl J: y » < SJt $ *IT U 

[0 0 2 4] JSIZ, )K3 1 (CS4LT7;f h 'J VfyV^ 
S^fiJfflLr, 05lC*-r<fc3(C, MR^^^2 eti^c 
g$©^-*-^}KfiE-rs„ fin*,, it-rJHs (A) 
•r<l:5lc, KUi^X h3 2$^S)^3 105±®±ft: 

i3^^»iL. *— 2 grofctoroy^ai— >3 3 aSW-r 

-r^CirlCcfcy. Ei5 (B) lc^-rj:3(c. ■?irV\yV' 
XK3 2<D*S5feep^J.A<^i$tL. /<^»->3 3a(C« 
rBLfcg|#a5«-3 2 aAtJKfig**l.5„ 
[0 0 2 5] SlLxr, [215 (C) lr^-r<fcai::, i^/^ 
>^lCJ:y, *SK3 1<DStbfB^j-m*-r-5. C05« 

iir-fe.5„ 05 (C) -CI*. r^Ud'V-f:*- >rcJ:S-f';*- 

>*©J§afll= J: y 7 ;J- h I- 3 2 .5 C i iz 

J:y. ^aM3 1©3§|#gB»3 1 afcj:y, ■7-*-2 
9*<JBfie*^t4Ctlc/j:*, (Si, «T®Ke8lcfclNT, 
hy vy^^-f^l*, 05 4:ig«ro7*h US;;;^F. 

©ris-So 

[0 0 2 6] JfelZ, ia6IC7p-rj:5IC, ^-*-2 9© 

J»tt#3Smi4©$&i^M3 4 ij J: y 

fig^-rS. (Si. iffiltK3 4©«i^(*, JfSicit, i|igjS!t$ 
tt-V>iHJe«14©iS*NC), t;u5-^- (a 12 03 ) A^ffiffl 
$4x-5, $6li^3 4©J|[$(*, filfS©T@^-w 

(IB^<l#©SjKSa«(=«(6LriSl:icKS*;h,, 
a»M(=l*«8*tf8 5 nm) (= 2 O n mgS^ftl^fc-st 

Jsi=as$+L4o -tLT, ifeii^3 4©$®sefSLT 
aiitt±(f-r-si*ic, 3rs©/f $(c-r-5 (^aft) , 
c*ii*, r^u5-*-©a^, ^'<->^y>^^jS«fizj:y}g 
liELfctteiT-i*. -s-roaffiJia^At^sLNfcto, ■?■©** 

©tfe^TJMR^^^SJKfiE-r-Si:, MR^^©^ttA<*jt 
LTL*5A>e.r'3&*. (Si, C©«^, WSSA<*ti2 0 
nmSffiT-feSCtAxe,, ag3-r>9^Jii±©||ffi-efc 
oTt,, Wg«-^S^||A<Jfei:/d:<. i^-©WgA<fT/j::b 

»*, ws?«*<i£«-r.si«ri=. a^jft^^fT'jfa. (as, ^ 

[0027] -eroS, E7l-^-rj:5I=, *6<iM34© 
±l=, MRiaa 5$Jg^-r-5. CCT?, MRK3 5I*. 
4iftl©««-C j5oT, BfSIS A L (S o f t A d j u 
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St La y.e r) /\V TX^it^ ^ LT fc M . M^it 
mmZ7./^V^^^)>^mmzJ:l)T B CSnm) , Ni 
F©Nb (25nm). Ta (5nm). NiFe (2 
2nm), Ta ( 1 n m) CI 1 1:: cfc 

«^/s*^^Tu^^o ^cr*. n i FeM;5)<mm«fiia 

$l^:&35<MR*^<!:Lra)«ti4A<fi»i:3Sr-So *fc> N 
I FeNb^A<N i F em\Z'j^LX/UT:^m^^mm 
r^fzib(D^miim (RffliSAL^) ttJii>o Ta 

ic/£i:T®i:(DfiiA<ss*ti*o -ct?. my (a) o 
urfcy. 087!f2Hi 2CD (A) ia®icoi>r 1 

T-fe-So SblC. S7 (A) !CT. — 2 9li. ^ 

(7)Sffi:^fpl<7):^$ t 1;!)^ MRm^2 6(D:^$<i:[5ji:iC 

l:i::a^$iftf#'6o *fc. v-*-2 9li. 07 (B) 

*l^o MftMlCli. W®^(Z>S£«iiB3 4a)^jlli6 5n 
mT'fcy. ZttlCJtL-C^-*-2 9(DKH[(i«K.I#4 

5 n m IZjgS ^ 4X ^ o 

[0 0 2 8] gl8lz^-rj:-5lw. #asm'^*:/Km 

6a. 3 6b^:7:j-hUVy^:7^^ICj:yMRffi3 5 

:gtt*lol(DS* t 3*<iKl5 0//m. Sia:tln]CDS$ t 4 
3!»<$?J1 Olim-efcy. -0<;)7lc^^a5K3 6 a, 36 b 
(Z)raPi (-7— :/j-2 9(Z):giS:^rS]C7):g3F t 1) ;5<*?I 7 // 
m-efe-5„ fSi. CCD*i^at5K3 6 a. 3 6ba)PBlPSA< 
S*IWlc«a/v.-y Kfg^2 2(0h^':/^ffii:*i:«o ID 
*». zom-^. ata^*;/ K*^2 2<Z>h^-;/<7«li*5l7 
/imiiJS^o *^^SaSSl3 6 a, 3 6 b(D«*4li. 
:tlHcA<1 OOOOeJai±a)tCD;b<»*L<. -M^tfc 
oN i P tffi-\?>CoC r P tKjb^WiaTJfc-So CC-C. 
*^a^^3 6a. 3eb(DlsARm3 S^COm^Wt. 

m^ii9c-^y:th[yi>7. hK[cJ;y*«a'^*y Km^s 

*v^>y(c^yBBPfflicsaj-r«MRK3 5*(»*-r 

tLip «l^■c. *Aa^K*x/^y^iy>>:/*iifCcfcy 
^^«^Mi:*fcr-tih>i|(D»»iiCcfcy[fe*-r -So -tt 

3 6 a. 3eW)<tsARm3 5P^\zmi5bj^^tli>Zt\Zt6: 

[0 0 2 9] -tCT)^. S9lCjr-r<fc5IC. yyth'jy<f 
^7^j£icj:y. MRK3 5&X'>5=->^f-r«c:4:IZck 
y. MR^^3 5a (2 6) *Slfo -(Dig. MR«^ 



3 5 a(7)]a5<|F](c. 'iiiy:^m^i^mi^-ti>fzibo>mmtts: 

^§^^3 5 b. 3 5 c tSI-To m^\i%"5 
hUvX hK(Cc*:y«'fflia^'> Km^SlCMR^^ 
3 5 aat/«ffieP»3 5 b. 3 5 c{CBBP»*ffl|itfc-7 
X^^J^jSLT. X'y5^>^|z,J:yggpgP[zSth-r'5M 
R«S3 5$te£-r4o CCOS^t. X^y^Xfli. 
-<:^xC-C4,'!7x'y h^^T*t,cfct^A^ »*L<tt>r:J-> 
JLv'f'^^ffy^mm^ii^o i^i^x. :7:j-hUvXhM* 
T-tr h>^(D?§SiJlcj:yK^*'r-5C<tl::c*:y. 13 9 (c^ 
■Tcfc^lC. MR^^3 5ai:. COM R^^ 3 5 a I:: -b 

>xS%$#tl%'r^t=^a>Sffi^:^d:i>ffl^3 5 a. 3 5 
bi}mi>Zt\Ztj:i>, MR^^3 5a<0Stt^ 

[S](7>SS t 5li. -M^(*7 /imt?fcy. -7—* — 2 9(0 

stt:&iRia)S* 1 1 i:-aLrt^4o *f=MR*^3 5 

aa)Sa:^lS]a):^* t 6li. 'PIJ^[^4 /imT?fe-5)o CICD 
SfS:SfS]<7):g3F t 61*. SflWfCliMRm^3 5 a (2 
9) (Di^-3^}g«SliyoiSa5;bNt,fte3g*T'(7)g;^Sn*>7= 
3fXfilCffla-r«o «ffiffl»3 5b. 3 5 CCDS 

* t 7l*l!i?l2mm-efey. fit 8li*?j8 O^m. MPS t 

[00 3 0] 01 oi::^"r«fc3ir. -p^ hU V</ 

^3'-f,*lCj:y. ^ffiaS^S 5 b. 35c^. SUMlC 
a^g|:^T. mffi3 7a. 37b ^mfAi-^o SftMlC 

li. 01 iic^-r<^^(::. :7:f hUvX hKlcJ:y*i» 
ft^*y K«TSlc. saffl«^3 5 b. 3 5c \zmnUi 
m^tz-^^^^mf&LX^ x»v^>^ffcJ:yi8P§5lcS 
ai-r-SMRlS3 5(Dmffiffl»3 5 b. 3 5 c ^ t»*-r 

So -tLT. hUvX hHlCcfcS^x^^-eo)** 

SILT. -e(D±ic«mi®3 7^fl$fiE-r'5)o czr*. «a 

K 3 7 I*. ^^1* T i (lOnm). Cu (50n 
m) . T i (1 Onm) *lIlS;^JfCJ«S-r -5 C ^ iCcfc y . 

ff^mis*ii>t<. ziMzmih-rmMomaL(D^mmt<^m 
ixtz»mm3 7 tmzv^^i-^ctiz^ij^ mmmti^i^ 

«Sm«3 7a. 3 7 b*<}^ja**t«CtlZ)S:«o 

[003 1] «^L^•c. 01 1 iz^-r^viz^ m%^>y k 
^^2 2 (D±H^-^ *y ^^i: ati±i^»mi±oite»is 

38 (27) t:XJi^:f^*)>ifmmz^l)!&m't^o 

zcom-^i. iKttm3 8a)ffm. »miz\t. 

^^tt-^iB^»iRttO^A^b. r;uS:^ (A 12 03 ) ;b<ffi 
ffl**t«)o ^fc. ^«S^3 8(D11$I±. K®<i^(DHSt 

tt^ui6i:ra:t(0ff$izRs$*t. «7ttfi oonm 

m!kx'&^. 

[0 0 3 2] -eG)». 0 1 2lC^-r*fc-5lC. MR^^-3 
5alZ-ir>Xa55*«t&-r«a«3 7a. 3 7ba5-4S 
l::. n&t(Dm^mm^t^fzl5b(D9\'»m'F3 9 a. 
3 9b il^f&t^o ftftMlCl*. ftr^:?:*- h UvX hm 
lCj:y«-fflta^*y Km^Sl^^a54g^^3 9 a. 3 9 b Ic 
*tlCr«ffl»l3BBPffl*ffi^fc^X^*}!^jaL-C. x*> 

^>^iCc*:yBBP6Pi^»ai-rs*Baie3 8^i»*-r4o 
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/■«->^"J>^^iS^I=J:yfig)g-rSci:lcJ:y. J^fiE^^i 

mi±mt^izv»^ri>ztizj:i)^ »attlSA^6.s^5*1• 

a5«S^39a. 39bli, SS37a. 37b07lc^^K 
5R3 6a. 36 btl4S*Hm=»fiJ$tl, -froSS t 
10(*. ^fii37a, 3 7 b©4S8PAN&«jt.«$«|5 0iU 

too 3 3] C<DJ:3l=Lr. a±©xgf=j:y. Sffi 

1 3ic^-rj:3iCs »ts2 ^±lz^^0m^^•y 

XXSTM*. 5fe-:50i 4lc^-r<fc5l=. @1 3<0»«2 

1 t:m:^f^{zm^^y Kl^^2 2A<3fe.5;<fc5l-. fiffiiS 

Co 0 3 41 *rz. 01 5icg«-r*aic. ^mmzi^am 

$*tfcSS2 1 ±lz. e'J;^.tfJl$ t 1 1 A««!iO. 7mm 

oil«2 3^ft!;y^*?-a-§„ cc-e, s« 2 3 a>ifffl:^ia) 

©fi$ t 1 2(i. fitta/s-y K3gT-2 2A«<1.gj5Sg:f.|cJ:y 
naStroSaWft^^ffft^fctolC. «?|1. SmmSJS 
tt--5o *fc, S«2 1 (D$ffi^lfi]COg$ t 1 3li. 

(*|i?l3mmi:-r-5o S4i2 3(4, SHi;l&|S]S^^fl|0!) 

[0 0 3 5] m^r. 01 6(C*-rj:5IC. JgKiS2 4 
SnSDIttlzftJX-r^o C;h.(=J:y. a$l^5;K«T-2 2 

tt^i^X'&^msiy'-yA^mwii-^mz. m^'^-y 
-troft, 01 7ic^-rj:-5(=. ««2 ixtfai 

«2 3ANe,BE^^a.v^7$, fi>!7(D'N.v KlctOBf-T-S, 
^•©gg. Ti^TXfte (Sft:fit|lcl±fii|iltf2 0JS) fc-t+ 

«^s-i*r«Bi-r«cti=j:y, 02at;03icq^-r» 
mffisi'N.:/ K2 oMiittt-^o fsi, mmm.fi'^'v K20 

K'<-:^4 OI=|«^$+i, m5iEfltjs&4ig^4 1 a. 4 1 
b(-, Hgl!4ig^3 9 a. 3 9 b At^-*i-p*i,gg|$tt-S, 
[0 0 3 61 *^BJa)||Jgro)g!l(Cj:SS^JSfi^.V K 
2 0(4, iil±G)J;ai=«fie$*t-Cfey. S±B#ICtt, }i 



[003 71 cc-e, *«i«©s?ffia)JBiiicj:s»Bia 

a-^-v K2 0lzfca^TI4, 03(c^-rj:afc. MR^^- 
2 60h^.y^i4gr4, J6«IS2 5IZiSltt,*l.f=h7-y 
^?(ail«SR-7-*- 2 9 *3fc!¥«)lcgi|-r S C tlZ^-:, 
r, ^©^-*-2 9*<MRm^-2 6l=»J6LTEi6$ 
*LrLNS<DT-, MR^^2 60) h5-y'>fiEA<Sijia2 
4*^63fe^fltI(Cga|$;h.^i§. {*o-C. ±iaT-*-2 
9 *<3fe!^WI=§SI=a!l^ 5 l=^KfiE*^^Tt^■S 

CtANt.. Se^rocfc^'EfiSf&^OSfit^^fiEfflLfcy. 

SS^S^A<T^i:/rf:y, MR^^2 6(0 h^-^/^ttS 
■So C*i(cJ:y, jfKKSl'N'y K2 o© K^AJSKf^lg 
[0 0 3 81 i^. ±IHV-*-2 9(4. T i . T a If © 

JiE$*trt^rt,J:<. «^(4S i 02 . A I 2 03 ^© 

[O 0 3 91 01 9 (A) (4. *IBIS©lg2©||J£©}^ 
!!i(=^g-5»MKa'N.y K^S^LTl^•5<, 01 9 (A) Iz 

tsi^x^ »K«ta^-y K5o(4. 02ai;03i=^Lfc 

»MKSl'V'y K2 0i:ifcRLr, ^-*-2 9roft*5y 
(^. ,*6^M2 7*^ MR3g^-2 6<D h5*y^7tta$tt 

— 5 1(4, V— *-2 9i:ig»(c, 7;*-hy 

mz, MRm^zetmc^ti^Lxi^^S). 

[0 0 4 01 C©J:3«:«fiE(=J:*i(4, IVIR3||^2 6© 
h5-v^eS(4, iffei^H2 7(ci5ltc,tv/c|>5»/>7&S 

«^^-*-5 1 iift^mzmmi-?>ztizj: y, c© 
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(54) MAGNETIC HEAD AND ROTARY MAGNETIC HEAD DEVICE AS WELL AS FORMATION 
OF MARKER FOR TRACK POSITION RETRIEVAL OF MAGNETIC HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
exactly retrieve the track position of a magneto- 
resistive(MR) element by an optical measuring 
instrument by providing a marker for track position 
retrieval of the MR element near this element. 
SOLUTION: The marker 29 for track position retrieval 
for retrieval of the track position of the MR element 26 
is formed in an insulating film 25. This marker 29 is 
composed of a metallic material which is, for example, a 
metallic material having excellent wear resistance, more 
preferably a material giving rise to an optically distinct 
lightness difference from its ambient material and gives 
rise to the optically distinct lightness difference from the 
material forming the insulating films 25 and 27. The 
marker has the same length as the length of the MR 
element 26. The track position of the MR element 26 
may be optically easily recognized from a sliding surface 
24. by which the recognition of the track position by the 
marker is made possible without using a 

highmagnification microscope and without requiring a high degree of image recognition 
technology. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic head characterized by establishing the marker for truck position 
reference of this magnetoresistance-efFect element near the above-mentioned 
magnetoresistance-effect element in the magnetic head which has a magnetoresistance-effect 
element. 

[Claim 2] The magnetic head according to claim 1 characterized by the above-mentioned marker 
for truck position reference consisting of a member of the circumference, and material from 
which a clear lightness difference is produced optically. 

[Claim 3] The magnetic head according to claim 1 characterized by the above-mentioned marker 
for truck position reference being a single marker which counters the above-mentioned 
magnetoresistance-effect element and has the same length. 

[Claim 4] The magnetic head according to claim 1 characterized by the above-mentioned 
markers for truck position reference being two or more markers arranged at the same interval as 
the length corresponding to the ends of the above-mentioned magnetoresistance-effect 
element. 

[Claim 5] The magnetic head according to claim 1 characterized by forming the above-mentioned 
marker for truck position reference in the insulator layer arranged near the above-mentioned 
magnetoresistance-effect element. 

[Claim 6] The magnetic head according to claim 4 characterized by forming one truck position 
reference marker in one insulator layer among the above-mentioned markers for truck position 
reference, and forming the marker for truck position reference of another side in the insulator 
layer of another side. 

[Claim 7] The magnetic head according to claim 5 characterized by the above-mentioned truck 
position reference markers being two pairs of markers arranged corresponding to the ends of the 
above-mentioned magnetoresistance-effect element. 

[Claim 8] The two above-mentioned pairs of markers are each the magnetic head according to 
claim 7 characterized by being formed in the insulator layer of one side or another side. 
[Claim 9] The magnetic head according to claim 1 characterized by arranging them to the above- 
mentioned magnetoresistance-effect element at the abbreviation point symmetry while the 
above-mentioned marker for truck position reference is prepared in the insulator layer of the 
magnetic head. [ two or more ] 

[Claim 1 0] Rotation magnetic-head equipment characterized by establishing the marker for truck 
position reference of this magnetoresistance-effect element near the above-mentioned 
magnetoresistance-effect element in the rotation magnetic-head equipment which has the 
magnetic head which has a magnetoresistance-effect element. 

[Claim 1 1] The formation method of the marker for truck position reference of the magnetic 
head characterized by forming the marker for truck position reference of this 
magnetoresistance-effect element near the above-mentioned magnetoresistance-effect element 
in the magnetic head which forms a magnetoresistance-effect element. 
[Claim 1 2] The formation method of the marker for truck position reference of the magnetic 
head according to claim 1 1 characterized by forming the above-mentioned marker for truck 
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position reference at intervals of the same length as the length of the above-mentioned 
magnetoresistance-effect element. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the formation method of 
the magnetic head for reproducing information by helical scan to magnetic-recording media, such 
as a magnetic tape, rotation magnetic-head equipment, and the marker for truck position 
reference of the magnetic head. 
[0002] 

[Description of the Prior Art] the thin film magnetic head which is generally the magnetic head - 
- thin films, such as a magnetic film and an insulator layer, — a multilayer — a laminating — 
carrying out — further — a conductor — it is constituted by forming a coil, lead wire, and a 
terminal Since such the thin film magnetic head is formed of a vacuum thin film coating 
technology, the formation of a detailed size of the formation of a ** truck, narrow-gap-izing, etc. 
is easy, and it has the advantage that high-resolution record is possible, and has been observed 
as the thin film magnetic head corresponding to the formation of high-density record. As such 
the thin film magnetic head, as shown in drawing 15 , the thin film magnetic head which used the 
magnetoresistance-effect element (henceforth MR element) is known. 

[0003] In drawing 21 , the thin film magnetic head 1 is constituted by Joining the substrates 2a 
and 2b of two soft magnetisms by adhesives etc. in a plane of composition, and sliding-surface 
2c is formed in the upper surface of Substrates 2a and 2b so that it may become the 
predetermined width of recording track. In order that this sliding-surface 2c may make sliding 
with a magnetic tape good, curved-surface processing is given. This thin film magnetic head 1 is 
the so-called MR head, as shown in drawin g 22 , it was formed one by one on substrate 2a, for 
example, shell composition is carried out with the insulator layer 5 of nonmagnetic non- 
conducting as the insulator layer 3, the MR element 4, and the upper gap of nonmagnetic non- 
conducting as a lower layer gap. In addition, the electrode (after-mentioned) for impressing 
sense current I is connected to the MR element 4. 

[0004] Here, as the thin film magnetic head 1 is shown in drawing 22 in detail, while the MR 
element 4 is formed through an insulator layer 3 on substrate 2a, an electrode 6 is formed in the 
both sides, further, on it, an insulator layer 5 is formed and. finally substrate 2b is laid. 
[0005] According to the thin film magnetic head 1 of such composition, even if a reproduction 
output is not dependent on the speed of a magnetic-recording medium and scans a magnetic- 
recording medium in a low speed comparatively by using the MR head as the reproducing head, a 
high output is obtained as compared with the inductive mold reproducing head. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, about such the thin film magnetic head 1, 
there is various work which performs point to point control on the basis of a truck position in the 
cases, such as inclusion to a magnetic-head record regenerative apparatus etc. and adjustment, 
and truck position reference of the thin film magnetic head 1 is important in these work. Here, 
the so-called truck position which is the physical range which reproduces magnetic information 
in the inductive mold magnetic head is clearly identifiable from the structure by observing the 
sliding surface which counters the magnetic-recording medium of the magnetic head and 
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contacts by the optical measuring device. Therefore, while the machining precision in magnetic- 
head manufacture might be guaranteed easily, it was easy to position the width-of-recording- 
track edge of the inductive mold magnetic head to the rotating drum of a helical scan system in 
a predetermined position. 

[0007] On the other hand, in the MR head, reference of a truck position is performed in the 
sliding surface by the interval from sliding section 2c which consists in the center of the lower 
layer shield constituted by the shield substrates 2a and 2b (or shield film which consists of a 
soft-magnetism film), and the upper shield of the conductive film of the ends of the MR element 
4 on the assumption that the core of the MR element 4 is located. However, reference of an 
exact truck position was difficult from both reference of such a truck position needing an image 
processing while it is highly efficient and the microscope of a high scale factor of 1000 times or 
more is required for it from the MR element 4 and an electrode 6 being thickness 0.1 
micrometers or less. Moreover, about the core of MR element 3a being located in the center of 
the lower shield as a prerequisite, and an up shield, the position precision was comparatively low. 
therefore there was a problem in respect of improvement in the speed of reference of a truck 
position, a raise in precise, and high-reliability. Furthermore, such a problem is similarly 
generated in the thin film magnetic head for reproduction of not only the thin film magnetic head 
of a compound die but an MR head simple substance. 

[0008] this invention aims at offering the formation method of the magnetic head and rotation 
magnetic-head equipment with which it enabled it to search the truck position of MR 
(magnetoresistance-effect element) head correctly by the optical measuring device, and the 
marker for truck position reference of the magnetic head in view of the above point. 
[0009] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose is 
attained near the above-mentioned magnetoresistance-effect element in the magnetic head 
which has a magnetoresistance-effect element by the magnetic head characterized by 
establishing the marker for truck position reference of this magnetoresistance-effect element. 
[0010] According to the above-mentioned composition, since the marker for truck position 
reference of this magnetoresistance-effect element is established near the above-mentioned 
magnetoresistance-effect element, the position of the above-mentioned magnetoresistance- 
effect element can refer to measuring the marker for truck position reference of this 
magnetoresistance-effect element easily. 

[0011] Preferably, according to the composition of a claim 1, it is the magnetic head 
characterized by the above-mentioned marker for truck position reference consisting of a 
member of the circumference, and material from which a clear lightness difference is produced 
optically. 

[0012] Since the above-mentioned marker for truck position reference consists of a member of 
the circumference, and material which produces a clear lightness difference optically according 
to the above-mentioned composition, the position of the above-mentioned magnetoresistance- 
effect element can search indirectly by measuring this marker for truck position reference 
optically. 

[0013] Moreover, according to this invention, the above-mentioned purpose is attained near the 
above-mentioned magnetoresistance-effect element by the rotation magnetic-head equipment 
characterized by establishing the marker for truck position reference of this magnetoresistance- 
effect element in the rotation magnetic-head equipment which has the magnetic head which has 
a magnetoresistance-effect element. 

[0014] According to the above-mentioned composition, since the marker for truck position 
reference of this magnetoresistance-effect element is established near the above-mentioned 
magnetoresistance-effect element, it is more accurate and the above-mentioned 
magnetoresistance-effect element can be attached in the magnetic head of rotation magnetic- 
head equipment. Therefore, the loading work of the magnetic head to the head drum of the 
rotation magnetic-head equipment on the basis of the above-mentioned truck position etc. will 
be done easily at high speed. 

[0015] Furthermore, according to this invention, the above-mentioned purpose is attained near 
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the above-mentioned magnetoresistance-effect element in the magnetic head which forms a 
magnetoresistance-effect element by the formation method of the marker for truck position 
reference of the magnetic head characterized by forming the marker for truck position reference 
of this magnetoresistance-effect element. 
[0016] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of this invention is 
explained in detail, referring to drayyin^^^^^ or drawing 20 . in addition, since the operation gestalt 
described below is the suitable example of this invention, although desirable various limitation is 
attached technically, especially the range of this invention is not restricted to these modes, as 
long as there is no publication of the purport which limits this invention in a following discussion 
[001 7] Drawing 1 shows the composition of the rotation magnetic-head equipment equipped with 
the thin film magnetic head, for example which is the magnetic head by this invention. Rotation 
magnetic-head equipment 10 is equipped with the fixed drum 1 1, the rotating drum 12, Motor M, 
etc. in drawing 1 . Motor M is arranged in the fixed drum 1 1 bottom, and the rotating drum 1 2 is 
arranged in the fixed drum 1 1 bottom. The rotating drum 12 and Motor M are connected through 
the shaft 14, and are supporting the fixed drum 1 1 possible [ rotation ] by the bearing which 
does not illustrate a shaft 14. The lead guide section 13 is formed in the peripheral face of the 
fixed drum 11, and magnetic tape TP which is a magnetic tape-like information record medium is 
aslant sent to it toward an outlet side OUT along with this lead guide section 13 from an 
entrance side IN, as Arrow E shows. 

[001 8] The notch is formed in the peripheral face of a rotating drum 1 2, and it is arranged so 
that the thin film magnetic head 20 may project to the peripheral face of a rotating drum 12 in 
this notch. A rotating drum 12 is rotated in the arrow R1 direction to the fixed drum 1 1 by the 
operation of Motor M. In connection with this, the thin film magnetic head 20 is also rotated, and 
record or reproduction is performed, sliding with magnetic tape TP. Since magnetic tape TP is 
advancing aslant in the direction of arrow E along with the lead guide section 13 at this time, the 
thin film magnetic head 20 is the so-called helical scan, records information to magnetic tape 
TP. or reproduces it. 

[0019] Drawing 2 or drawing 3 shows the thin film magnetic head 20 concerning the gestalt of 
operation of the 1st of this invention. The thin film magnetic head 20 is equipped with the 
magnetic-head element 22 formed of the thin film process on the substrate 21, and the 
substrate 23 joined on the magnetic-head element 22 in drawin g 2 . While the flat-surface 
configuration is mostly formed in the shape of [ rectangular ] sheet metal, as for substrates 21 
and 23, the upper surface is formed as a tape sliding surface 24. This tape sliding surface 24 is 
formed as a circular curved surface along the tape run direction A. 

[0020] As in illustration the above-mentioned magnetic-head element 22 is constituted as the 
so-called substrate shield type magnetoresistance-effect type head and shows drawing 3 , on 
the substrate 21 of the soft magnetism which consists of polycrystalline ferrites, such as soft 
magnetic materials, for example, nickel-Fe etc., it consists of insulator layers 27 as the insulator 
layer 25, the MR element 26. and the upper gap as a lower layer gap by which the laminating was 
carried out one by one. and, finally the substrate 21 and the substrate 23 of the same soft 
magnetism are laid. The electrode 28 for the above-mentioned MR element 26 having the 
predetermined width of recording track, and impressing sense current I to the both sides of the 
MR element 26 is connected. Here, in the magnetic-head element 22, reproduction of an 
information signal may be performed by substrates' 21 and 23 forming the magnetic pole as a 
shield core, and reading the flux reversal produced from magnetic tape TP to a magnetic pole as 
resistance change of the MR element 26. 

[0021] Although the above composition is the same composition as the thin film magnetic head 1 
shown in drawin g 21 and drawin g 22 . in the thin film magnetic head 20 by this invention, the 
truck position reference marker 29 for the above-mentioned magnetic-head element 22 
searching the truck position of the MR element 26 in an insulator layer 25, as shown in drawing 3 
is formed. This truck position reference marker (henceforth a marker) 29 consists of material 
which is the metallic material excellent in the abrasion resistance of **, and a desirable material 
of the circumference and a desirable material which produces a clear lightness difference 
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optically and which forms insulator layers 25 and 27. and a metallic material which produces a 

clear lightness difference, and has the same length as the MR element 26. 

[0022] On the occasion of manufacture, such the thin film magnetic head 20 of composition is 

manufactured, as shown below. That is, in order to incorporate the marker 29 mentioned above, 

the thin film magnetic head 20 is manufactured as shown in drawin g 4 or drawin g 13 . 

[0023] The metal membrane 31 which consists of the metallic material excellent in the abrasion 

resistance which should constitute a marker on the substrate 30 (21) which consists of 

polycrystalline ferrites. such as the soft magnetic materials shown in point ****4. for example, 

nickel-Fe etc., is formed by the sputtering method etc. The thickness of this metal membrane 31 

is thinly selected from the thickness of the insulator layer 25 of nonmagnetic non-conducting 

used as a lower layer gap. 

[0024] Next, as shown in drawing 5 to a film 31 using the photolithography method, the marker of 
the same length as the MR element 26 is formed. Namely, as shown in point ****5 (A), a 
photoresist 32 is applied to the whole upper surface of a metal membrane 31, and it exposes by 
using the mask 33 which has pattern 33a for a marker 29. Then, by developing negatives, as 
shown in drawing 5 (B), the unexposed portion of a photoresist 32 is removed and residual partial 
32a corresponding to pattern 33a is formed. 

[0025] Then, as shown in drawing 5 (C). etching removes a part for the outcrop of a metal 
membrane 31. In this case, although a dry method or a wet method may be used for etching, in 
consideration of processing ease etc., ion etching is suitable for it. The ion etching by argon ion 
is shown by drawing 5 (C). A marker 29 will be formed of residual partial 31a of a metal 
membrane 31 by removing a photoresist 32 with solvents, such as an acetone, after etching. In 
addition, in the following explanation, the photolithography method is based on the same 
photoresist application as draw ing 5 . exposure with a mask, development, and etching. 
[0026] Next, as shown in drawin g 6 , the insulator layer 34 of nonmagnetic non-conducting used 
as a lower layer gap is formed by the sputtering method etc. on the upper shell of a marker 29, 
and the whole front face of a substrate 30. In addition, as for the material of an insulator layer 
34, an alumina (aluminum 203) is suitably used from an insulating property or a wear-resistant 
point. Moreover, the thickness of an insulator layer 34 is selected by the size which added about 
20nm to predetermined lower layer gap length (it is specifically [ corresponding to the frequency 
of a record signal etc.. it is set up suitably, and ] 85nm). And it is made predetermined thickness 
while grinding and carrying out the mirror finish of the front face of an insulator layer 34 
(flattening). This is because the property of MR element will deteriorate if MR element is formed 
in the state as it is, isince the surface roughness is large in the state where it formed by the 
sputtering method etc. in the case of the alumina. In addition, since there is almost no polish 
distribution error even if it is a substrate with a diameter of 3 inches or more, since the amount 
of polishes is about about 20nm, and uniform polish may be performed in this case, diameter[ of 
macrostomia ]-izing of a substrate is also possible, before polish liquid dries after polish — a 
stream — it washes In addition, if it does not wash, the particle of polish liquid is fixed to a 
substrate front face, and there is a possibility that field relative roughness may deteriorate. 
[0027] Then, as shown in drawing 7 , the MR film 35 is formed on an insulator layer 34. Here, the 
MR film 35 is well-known composition, and is constituted by having the so-called SAL (Soft 
Adjust Layer) bias structure, for example, forming each thin film of Ta (5nm). NiFeNb (25nm), Ta 
(5nm). NiFe (22nm). and Ta (Inm) by the sputtering method etc. one by one. Here, a NiFe film is 
a soft-magnetism film which has the magnetoresistance effect, and the one where the holding 
power He is very smaller becomes good [ the property as a MR element ]. Moreover, it becomes 
a soft-magnetism film (the so-called SAL film) for a NiFeNb film impressing a bias magnetic field 
to a NiFe film. In addition, Ta acts as a magnetic-separation layer. In addition, the composition, 
material, and thickness of each thin film of the MR film 35 are not limited to the above- 
mentioned example, but a proper value is selected according to specification. Here, the round 
shape shown with the chain line of drawing 7 (A) shows the circular portion shown with Sign B by 
drawin g 6 . and is the same also about drawin g 8 or the (A) drawing of drawin g 12 . Furthermore, 
by drawing 7 (A), the marker 29 is selected similarly [ the length t1 of the direction of a major 
axis ] to the length of the MR element 26. and the length t2 of the direction of a minor axis 
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perpendicular to this may be selected suitably. Moreover, a marker 29 is selected by thickness 
thinner than the thickness of an insulator layer 34 as shown in drawing 7 (B). Specifically, the 
thickness of the insulator layer 34 after polish is 65nm. and the thickness of a marker 29 is 
selected by 45nm to this. 

[0028] Next, as shown in drawing 8 , the permanent magnet films 36a and 36b for operating MR 
element stably are embedded on the MR film 35 by the photolithography method for every 
magnetic-head element. The length t3 of the direction of a major axis is [ the length t4 of about 
50 micrometers and the direction of a minor axis ] about 10 micrometers, and the interval (the 
length t1 of the direction of a major axis of a marker 29) of two permanent magnet films 36a and 
36b of these permanent magnet films 36a and 36b is about 7 micrometers. In addition, finally the 
interval of these permanent magnet films 36a and 36b serves as the width of recording track of 
the magnetic-head element 22. That is, the width of recording track of the magnetic-head 
element 22 is set to about 7 micrometers in this case. The thing of 1 000 or more Oes has 
desirable holding power He, for example, a CoNiPt film and a CoCrPt film are suitable for the 
material of the permanent magnet films 36a and 36b. Here, the mask equipped with opening of 
two rectangles for every magnetic-heiad element with the point ** photoresist film is formed, 
and the pad to the MR film 35 of the permanent magnet films 36a and 36b removes the MR film 
35 exposed to opening by etching. In this case, although a dry method or a wet method may be 
used for etching, ion etching is adopted preferably. Then, after forming a permanent magnet film 
by the sputtering method etc.. solvents, such as an acetone, remove a photoresist film with the 
permanent magnet film formed on it. By this, as shown in drawing 8 , the permanent magnet films 
36a and 36b of a predetermined pattern will be embedded in the MR film 35. 
[0029] Then, as shown in drawLng„9 . it leaves MR element 35a (26) by **********ing the MR 
film 35 by the photolithography method. Under the present circumstances, it also leaves the 
portions 35b and 35c used as the electrode for supplying sense current to the both sides of MR 
element 35a. The mask which equipped MR element 35a and electrode section 35b and 35c with 
opening for every magnetic-head element with the point ** photoresist film is specifically 
formed, and the MR film 35 exposed to opening by etching is removed. Also in this case, although 
a dry method or a wet method may be used for etching, ion etching is adopted preferably. Then, 
by removing a photoresist film with solvents, such as an acetone, as shown in drawin g 9 . the 
portions 35a and 35b used as the electrode for supplying sense current to MR element 35a and 
this MR element 35a will remain. Here, the length t5 of the direction of a major axis of MR 
element 35a is 7 micrometers, and is in agreement with the length t1 of the direction of a major 
axis of a marker 29. Moreover, the length t6 of the direction of a minor axis of MR element 35a is 
4 micrometers. Finally the length t6 of this direction of a minor axis is deserved, the length, i.e., 
the depth length, from the edge by the side of the tape sliding surface of MR element 35a (29) to 
the other end. Moreover, the length t7 of electrode section 35b and 35c is about 2mm, width of 
face t8 is about 80 micrometers, and an interval t9 is about 40 micrometers. 
[0030] Next, as shown in draw ing 10 , by the photolithography method, electrode section 35b and 
35c is transposed to an electric conduction film, and Electrodes 37a and 37b are formed. 
Specifically, as shown in drawing 1 1 , the mask which equipped electrode section 35b and 35c 
with opening for every magnetic-head element with the photoresist film is formed, and the 
electrode section 35b and 35c of the MR film 35 exposed to opening by etching is removed. And 
it leaves the mask by the photoresist film as it is, and the electric conduction film 37 is formed 
on it. Here, although the electric conduction film 37 is formed by forming Ti (lOnm), Cu (50nm), 
and Ti (lOnm) one by one, the electric conduction film of not only this but arbitrary composition 
may be used. Then, the electrodes 37a and 37b which consist of an electric conduction film will 
be formed by removing a photoresist film with the electric conduction film 37 formed on it. 
[0031] Then, as shown in drawin g 1 1 , the insulator layer 38 of nonmagnetic non-conducting 
used as the upper gap of the magnetic-head element 22 (27) is formed by the sputtering method 
etc. In addition, as for the material of an insulator layer 38, an alumina (aluminum 203) is suitably 
used from an insulating property or a wear-resistant point also in this case. Moreover, the 
thickness of an insulator layer 38 is set as proper thickness according to the frequency of a 
record signal etc., for example, is about 1 0Onm. 
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[0032] Then, as shown in drawing 12 , the external terminals 39a and 39b for taking electrical 
installation with the exterior at the end of the electrodes 37a and 37b which supply sense 
current to MR element 35a are formed. The mask which equipped the portion corresponding to 
the external terminals 39a and 39b with opening for every magnetic-head element with the point 
** photoresist film is specifically formed, and the insulator layer 38 exposed to opening by 
etching is removed. Also in this case, although a dry method or a wet method may be used for 
etching, ion etching is adopted preferably. And it leaves the mask by the photoresist film as it is, 
and the conductive film for external terminals is formed on it. Here, a conductive film is formed 
by forming Cu of about 100 micrometers of thickness by the sputtering method etc. Then, the 
external terminals 39a and 39b which consist of a conductive film will be formed by removing a 
photoresist film with the conductive film formed on it. In addition, the external terminals 39a and 
39b are formed in an opposite side in the permanent magnet films 36a and 36b of Electrodes 37a 
and 37b, and the length t1 0 is about about 50 micrometers from the edge of Electrodes 37a and 
37b. 

[0033] Thus, as the thin film process which forms the MR element 26 on a substrate 21 is 
completed according to the above process and it is shown in drawin g 13 , it will be in the state 
where many magnetic-head elements 22 were formed on the substrate 21, and will progress to 
the following processing process. At a processing process, as shown in point ****14. the 
substrate 21 of drawing 13 is cut in the shape of [ so-called ] a strip of paper so that the 
magnetic-head element 22 may be located in a line with a longitudinal direction. Here, although 
five magnetic-head elements 22 are located in a line in drawing 14 , as long as it can do from a 
viewpoint of productivity, many things are desirable [ the number of the magnetic-head element 
22 on a par with a longitudinal direction ] in fact. 

[0034] Next, as shown in drawing 15 , thickness t1 1 sticks the substrate 23 which is about 
0.7mm on the substrate 21 cut in the shape of a strip of paper. Here, the lengthwise length t12 
of a substrate 23 is set to about about 1 .5mm in order that the magnetic-head element 22 may 
perform electrical installation with the exterior with an external terminal. Moreover, the 
lengthwise length t13 of a substrate 21 is specifically set to about 3mm in consideration of the 
length of the magnetic-head element 22 whole. In addition, a substrate 23 acts also as the guard 
material by the side of the sliding direction back end, and an upper shield (substrate shield) of an 
MR head. 

[0035] Then, as shown in drawing 16 , a sliding surface 24 is processed circularly. In case the 
magnetic tape which are the magnetic-head element 22 and a medium slides by this, the truck 
section of a spacing of the magnetic-head element 22 decreases most with a tape. Then, as 
shown in drawing 1 7 . the block which consists of a substrate 21 and a substrate 23 is cut on 
each head. The thin film magnetic head 20 shown in drawing 2 and drawing 3 carries out inertia 
by making only azimuth-angle theta (specifically for example. 20 degrees) incline, and cutting in 
that case. In addition, as the thin film magnetic head 20 is shown in draw ing 1 8 , each thin film 
magnetic head 20 is joined to the head base 40. and the external terminals 39a and 39b are 
connected to the current-supply-source terminals 41a and 41b. respectively. 
[0036] The thin film magnetic head 20 by the form of operation of this invention It is constituted 
as mentioned above and based on the magnetic signal which is shown in drawing 1 which slides 
at the time of reproduction and which was recorded on magnetic tape TP. The magnetic field 
which circulates through the substrate 21 as a lower layer shield and the substrate 23 as an 
upper shield from a gap occurs. Based on this magnetic field, the resistance of the MR element 
26 will be changed, change of this resistance will be detected, and the information recorded on 
magnetic tape TP will be reproduced from being processed suitably. 

[0037] As the thin film magnetic head 20 by the form of operation here of this invention is shown 
5" drawin g 3 , since this marker 29 is arranged corresponding to the MR element 26 when the 
truck position of the MR element 26 recognizes optically the truck position reference marker 29 
prepared in the insulator layer 25. the truck position of the MR element 26 may be optically 
recognized from a sliding surface 24. Therefore, since it is formed so that the above-mentioned 
marker 29 may be measured easily optically, a microscope of a high scale factor like before will 
be used, or a truck position may be recognized with a marker 29, without needing advanced 
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image-recognition technology. For this reason, vacuum devices etc. become unnecessary and 
the truck position of the MR element 26 may be recognized easily and correctly by the low cost. 
Thereby, improvement in the speed of the drum loading work of the thin film magnetic head 20, 
highly-precise-izing, and high-reliability become possible. 

[0038] in addition, although the above-mentioned marker 29 consists of metal membrane 
material, such as Ti and Ta, if it may be optically recognized easily not only in this, it consists of 
other materials — having — **** — for example, Si02 and aluminum 203 etc. — you may 
consist of transparent films to the light 

[0039] Drawin g 1 9 (A) shows the thin film magnetic head concerning the form of operation of the 
2nd of this invention. In drawing 19 (A), the thin film magnetic head 50 has different composition 
in that the truck position reference marker 51 for searching the truck position of the MR 
element 26 is formed into the insulator layer 27 instead of the marker 29 as compared with the 
thin film magnetic head 20 shown in drawing 2 and drawing 3 . Like the marker 29, the truck 
position reference marker 51 has the same length as the MR element 26 white being formed into 
an insulator layer 27 using the photolithography method. 

[0040] According to such composition, since this marker 51 is arranged corresponding to the MR 
element 26 when the truck position of the MR element 26 recognizes optically the truck position 
reference marker 51 prepared in the insulator layer 27, the truck position of the MR element 26 
may be optically recognized from a sliding surface 24. Therefore, since it is formed so that the 
above-mentioned marker 51 may be measured easily optically, a microscope of a high scale 
factor like before will be used, or a truck position may be recognized with a marker 51, without 
needing advanced image-recognition technology. 

[0041] Drawing 19 (B) shows the thin film magnetic head concerning the gestalt of operation of 
the 3rd of this invention. In draw ing 1 9 (B), the thin film magnetic head 60 has different 
composition in that the truck position reference marker 61 for searching the truck position of 
the MR element 26 is formed into the insulator layer 25 instead of the marker 29 as compared 
with the thin film magnetic head 20 shown in drawing 2 and drawing 3 . Here, the truck position 
reference marker 51 consists of markers of the couple mutually arranged at the interval equal to 
the length of the MR element 26, and is formed into an insulator layer 25 like a marker 29 using 
the photolithography method. 

[0042] According to such composition, since this marker 51 Is arranged corresponding to the 
ends of the MR element 26 when the truck position of the MR element 26 recognizes optically 
the truck position reference marker 61 of a couple prepared in the insulator layer 25, the truck 
position of the MR element 26 may be optically recognized from a sliding surface 24. Therefore, 
since it is formed so that the above-mentioned marker 61 may be measured easily optically, a 
microscope of a high scale factor like before will be used, or a truck position may be recognized 
with a marker 61. without needing advanced image-recognition technology. For this reason, 
vacuum devices become unnecessary and the truck position of the MR element 26 may be 
recognized easily and correctly by the low cost. Thereby, improvement in the speed of the drum 
loading work of the thin film magnetic head 20, highly-precise-izing, and high-reliability become 
possible. 

[0043] Drawing 19 (C) shows the thin film magnetic head concerning the gestalt of operation of 
the 4th of this invention. In drawing 1 9 (C), the thin film magnetic head 70 has different 
composition in that the truck position reference marker 71 for searching the truck position of 
the MR element 26 is formed into the insulator layer 27 instead of the marker 61 as compared 
with the thin film magnetic head 60 shown in d rawin g 19 (B). Here, the truck position reference 
marker 71 consists of markers of the couple mutually arranged at the interval equal to the length 
of the MR element 26, and is formed into an insulator layer 27 like a marker 29 using the 
photolithography method. 

[0044] According to such composition, since this marker 71 is arranged corresponding to the 
ends of the MR element 26 when the truck position of the MR element 26 recognizes optically 
the truck position reference marker 71 of a couple prepared in the insulator layer 27. the truck 
position of the MR element 26 may be optically recognized from a sliding surface 24. Therefore, 
since it is formed so that the above-mentioned marker 71 may be measured easily optically, a 
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microscope of a high scale factor like before will be used, or a truck position may be recognized 
with a marker 71, without needing advanced image-recognition technology. 
[0045] Drawing 19 (D) shows the thin film magnetic head concerning the gestalt of operation of 
the 5th of this invention. In drawing 19 (D). the thin film magnetic head 80 has different 
composition in that the truck position reference marker 81 for searching the truck position of 
the MR element 26 of a couple where one side was formed into the insulator layer 25, and 
another side was formed into the insulator layer 27 is formed instead of the marker 61 of the 
couple formed into the insulator layer 25 as compared with the thin film magnetic head 60 shown 
in drawing 1 9 (B). Here, the truck position reference marker 81 of each other is arranged at the 
interval equal to the length of the MR element 26, and is formed into an insulator layer 27 like a 
marker 29 using the photolithography method. 

[0046] According to such composition, since this marker 81 is arranged corresponding to the 
ends of the MR element 26 when the truck position of the MR element 26 recognizes optically 
the truck position reference marker 81 of a couple prepared in insulator layers 25 and 27, the 
truck position of the MR element 26 may be optically recognized from a sliding surface 24. 
Therefore, since it is formed so that the above-mentioned marker 81 may be measured easily 
optically, a microscope of a high scale factor like before will be used, or a truck position may be 
recognized with a marker 81, without needing advanced image-recognition technology. 
[0047] In addition, although it is expanded and shown by each drawing in order to display legible 
about the portions of the magnetic-head element 22 and truck position reference marker 29 
grade, the magnetic-head element 22 and the truck position reference marker 29 grade are 
detailed in each operation gestalt mentioned above, in fact as compared with a substrate 21. 
[0048] Draw ing 20 shows the thin film magnetic head concerning the gestalt of operation of the 
6th of this invention. In drawin g 20 , the thin film magnetic head 90 is the so-called film shield 
type magnetoresistance-effect type head, on the substrate 91 which consists of non-magnetic 
material, it consists of insulator layers 97 as the lower layer shield 93 which consists of the 
insulator layer 92 as a lower layer gap by which the laminating was carried out one by one. and a 
soft-magnetism film, the MR element 94 and the electrode 95 of the both sides, the upper shield 
96. and an upper gap, and. finally the substrate 91 and the substrate 98 which consists of the 
same non-magnetic material are laid. In addition, the flattening film 99,100.101 is formed in the 
circumference of the lower layer shield 93, the MR element 94 and an electrode 95, and the 
upper shield 96. respectively. Moreover, the chip width efface W1 of the thin film magnetic head 
90 is 190 or about 210 micrometers, and the hit width efface W2 is 75 or about 85 micrometers. 
[0049] Furthermore, two truck position reference markers 102,103 for the thin film magnetic 
head 90 searching the truck position of the MR element 97 in an insulator layer 92 and 97 like 
illustration are formed at a time, respectively. The intersection of the segment which ties the 
markers which these markers 102,103 of each other are mostly arranged in the position of a 
point symmetry to the MR element 94. respectively, for example, are located in the direction of 
the diagonal line, respectively, and the edge line of the upper shield 96 is arranged so that it may 
be in agreement with one corner of the MR element 94. 

[0050] According to the thin film magnetic head 90 of such composition, by recognizing optically 
an insulator layer 93 and the marker 102.103 established into 96. the position of the MR element 
94 can recognize the position of corner 94a of the lower right in drawing 20 of the MR element 
94, and can recognize the truck position further by the intersection of the segment and the edge 
line of the upper shield 96 which tie the marker 102,103 mutually located on the diagonal line. In 
this case, position reference precision will improve by recognizing the truck position of the MR 
element 94 by both groups by establishing 2 sets of markers 102,103 on the diagonal line. 
Therefore, without using the microscope and the advanced image-recognition technology of a 
high scale factor like before, since it is formed so that the above-mentioned marker 102.103 may 
be measured easily optically, an optical measuring device is used and the truck position of the 
MR element 94 may be searched easily. 

[0051] Thus, according to the gestalt of operation of this invention, the truck position of the MR 
elements 26 and 94 in the thin film magnetic heads 20. 50. 60, 70. 80. and 90 may be indirectly 
searched correctly by recognizing optically the markers 29. 51, 61, 71. and 81,102,103 located in 
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predetermined distance to these MR elements 26 and 94. Therefore, as compared with the case 
where the MR element 4 is directly measured using a microscope of a high scale factor like 
before, the truck position of the MR elements 26 and 94 can be easily measured optically from 
vacuum devices and advanced image-recognition technology being unnecessary in a short time. 
Since the optical measuring device currently conventionally used by the manufacturing process 
in the truck position of the MR elements 26 and 94 can be used by this and it can distinguish 
correctly While the machining precision in manufacture of the thin film magnetic head containing 
the MR elements 26 and 94 improves and the cost of an MR head may be reduced In case the 
predetermined position of the rotating drum of a helical scan system is equipped with an MR 
head, it becomes possible to position with high precision, and the assembly precision of 
magnetic-head equipment will improve. 

[0052] In the operation gestalt mentioned above, although the MR elements 26 and 94 have the 
so-called SAL bias structure, be [ you / MR element not only using this but other structures, for 
example, the huge magnetoresistance effect or the tunneling magnetoresistance effect, ] are 
clear. Moreover, although the thin film magnetic head 20 is constituted in the operation gestalt 
mentioned above so that it may have only an MR head as the reproducing head Consist of not 
only this but the reproducing heads and recording heads, and magnetic shielding as a middle core 
is formed on the upper gap formed on MR element of the reproducing head. It is clear that this 
invention can be applied also in the case of the thin film magnetic head for record reproduction 
which constituted the recording head on it. 
[0053] 

[Effect of the Invention] The formation method of the marker for truck position reference of the 
magnetic head and rotation magnetic-head equipment with which it enabled it to search the 
truck position of MR (magnetoresistance-effect element) head correctly by the optical 
measuring device like according to this invention, and the magnetic head which were described 
above can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. Tills document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective diagram showing the magnetic-head equipment whole 
composition equipped with the thin film magnetic head concerning the gestalt of operation of this 
invention. 

[Drawing 2] It is the outline perspective diagram showing the thin film magnetic-head 
composition concerning the 1st operation gestalt's in the magnetic-head equipment of dr awin g 
1. 

[Drawing 3 ] It is drawing seen from the sliding surface of the thin film magnetic head of drawing 
2 . 

[Drawing 4] It is the plan of the (A) substrate and (B) XI -Xl line cross section showing the 
manufacturing process of the thin film magnetic head of drawing 2 . 

[Drawing 5] It is process drawing showing the marker formation process by the photolithography 
method for the substrate of dravving 4 one by one. 

[Qravymg 6] It is the plan of a substrate showing the manufacturing process of the thin film 
magnetic head of drawing 2 . 

[ Drawin g 7] It is the expansion plan of B portion and (B) X2-X2 line cross section in (A) drawing 

6 which shows the manufacturing process of the thin film magnetic head of drawing 2 . 

[Drawing 8] They are (A) expansion plan showing the manufacturing process of the thin film 

magnetic head of drawing 2 . a (B) X3-X3 line cross section, and a (C) Y1-Y1 line cross section. 

[Drawing 9] It is (A) expansion plan and the (B) Y2-Y2 line cross section showing the 

manufacturing process of the thin film magnetic head of drawin g 2 . 

[Drawing 10] It is (A) expansion plan and the (B) Y3-Y3 line cross section showing the 

manufacturing process of the thin film magnetic head of drawin g 2 . 

[Drawing 11] It is (A) expansion plan and the (B) Y4-Y4 line cross section showing the 

manufacturing process of the thin film magnetic head of drawing 2 . 

[Drawing 12] It is (A) expansion plan and the (B) Y5-Y5 line cross section showing the 

manufacturing process of the thin film magnetic head of drawing 2 . 

[Drawing 13] It is the plan of a substrate showing the manufacturing process of the thin film 
magnetic head of drawing 2 . 

[Qr^yying It is the expansion plan showing the substrate cut in the shape of a strip of paper. 
[Drawin g 15] It is the expansion perspective diagram showing the manufacturing process of the 
thin film magnetic head of drawin g 2 . 

[Drawing 1 6] It is the expansion perspective diagram showing the manufacturing process of the 
thin film magnetic head of drawing 2 . 

[Drawing 17 ] It is the expansion plan showing chip cutting in the manufacturing process of the 
thin film magnetic head of drawing 2 . 

[ Draw ing 18] It is the schematic diagram showing the thin film magnetic head in the state where 
the head base was pasted. 

[ Drawin g 19] It is drawing which looked at the thin film magnetic head concerning the 2nd of this 

invention, or the 5th operation gestalt from the sliding surface, respectively. 

[Drawing 20] It is drawing which looked at the thin film magnetic head concerning the gestalt of 



http://www4.ipdl.jpo.gojp/cgi-bin/tran.web.cgi_ejje 



2003/08/19 



THIS PAGE BLANK (usm 



2/2 ^— V 



operation of the 6th of this invention from the sliding surface. 

[Drawing 21 ] It is the outline perspective diagram showing the composition of an example of the 
conventional thin film magnetic head. 

[Drawing 22] It is drawing which looked at the thin film magnetic head of drawing 21 from the 
sliding surface. 
[Description of Notations] 

10 ... Rotation magnetic-head equipment. 20, 50, 60, 70, 80, 90 ... Thin film magnetic head, 21 23 
[ ... Tape sliding surface, ] ... A soft-magnetism substrate, 22 ... A magnetic-head element. 24 25 
27 [ „. An electrode, 29 51, 61, 71 81,102,103 / ... Truck position reference marker, ] ... An 
insulator layer. 26 ... MR element. 28 30 [ ... A marker. 32 / ... Photoresist. ] ... A substrate. 31 ... 
A metal membrane. 31a 33 [ ... MR film. 35 a...MR element, ] ... A mask. 34 ... An insulator layer, 
35 36a, 36b [ ... Insulator layer, ] ... A permanent magnet film, 37a, 37b ... An electrode, 38 39a, 
39b [ ... An insulator layer 93 / ... A lower layer shield. 94 / ... MR element 95 / ... An electrode 
96 / ... The upper shield, 99,100,101 / „. Flattening film. ] ... 91 An external terminal, 98 ... 92 A 
nonmagnetic substrate, 97 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. Tills document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[ Drawing 14] 
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[Drawing 17] 
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[Drawing 5] 



http:/ / www4.ipdljpo.gojp/ ogi-bin/ tran_web_cgi_eije 



2003/08/19 



THIS PAGE BLANK (usPTO) 



3/8 




[Drawing 81 
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[ Drawing 22 ] 
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[Drawing 10] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 1 5] 
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[Drawin g 18] 




41b 41a 

[Drawing 19] 




81 81 

[Drawing 20] 
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[ Drawing 21 ] 
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